Mitochondrial function in carbon tetrachloride-induced cirrhosis in the rat. Qualitative and quantitative defects.
Mitochondrial function is impaired in patients and experimental animals with liver cirrhosis. The relationship between mitochondrial impairment and severity of cirrhosis is unknown, however. We therefore characterized the severity of cirrhosis in rats with phenobarbital/CCl4-induced cirrhosis by the aminopyrine breath test, a microsomal function test reflecting hepatocellular mass. Mitochondrial function was evaluated by measuring oxygen consumption, enzyme activities and ATP production in mitochondria isolated from cirrhotic (N = 8) and control livers (N = 4). Oxygen consumption and mitochondrial enzyme activities calculated per liver were significantly reduced in the presence of cirrhosis. This decrease corresponded to the loss of hepatocytes calculated from the reduction in aminopyrine breath test. The effect of atractylate, oligomycin and dinitrophenol on state 3 respiration was equal between the two groups. The respiratory control ratio was significantly reduced in mitochondria from cirrhotic livers with beta-hydroxybutyrate (4.01 +/- 0.94 vs 5.45 +/- 0.40), but not with succinate as substrate. The rate of ATP production was significantly decreased in mitochondria from cirrhotic rats for both substrates. In contrast, the static head (state 4) phosphate potential was fully developed after 10 min and was equal between the two groups. We conclude that cirrhosis of the liver leads to a loss of hepatocytes which is paralleled by reduced oxygen uptake and reduced mitochondrial enzyme activities.